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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wavelength 
multiplex communication link for optical transfer 
capable of wavelength multiplexing communication at 
super-high speed and with large capacity in a wavelength 
band of 1550nm by using the existing single mode diver 
network with 1300nm zero dispersion. 
SOLUTION: A dispersion compensating fiber DCF 
Sl/F DCF having a negative dispersion value ion a 1 550nm 

J t | a wavelength band is connected to a single mode fiber 

SMF of an existing single mode fiber network having 
300nm zero dispersion with a length for compensating 
the dispersion slope of the . single mode fiber SMF to 
zero. A dispersion flat fiber for making the dispersion 
value zero is connected to the terminal of connection link 
between the single mode fiber SMF and the dispersion 
compensating fiber DCF with a length for making a 
remaining dispersion value zero and the dispersion slope 
and the dispersion value of the signal mode fiber SMF 
are adjusted to zero together at the terminal of the 

dispersion flay fiber DFF. 
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(54) iftwcn&m Ttemffl&g^aafts'j >^ 

(57) [Hit)] 

[IS^] *^BJtigEISCO1300nm^5j-»->>^'^ ; e- h* 
7 7"f Affi Srffl HTSS 1 SSOnm^TCOMi^^^^Si^S 

ftT4. 

CWft^R] KfS<7>1300nm*#fiS(->>^l' : &- H7r 
-T A«Ox >^t-l«77 1 f A SMF di&ft 1 550nm^ 
T* ft CO # « fit * r> » ft ffi fit 77 7 -f / 1 D C F # «T 12 -> > 
y^^r- F 7 7-f AS M F05#ftXn — y^^tcttff T 

7-fA'SMFt»Sll7r-fADCFtroM l J>i' 
<7ms»J::fl-«*n-:/**i-r*#«:77y F7z-f A 

K777 h7 7-fADF FTOl*SSlC*3</^T>'>y;U : & — 

f 7 7 -r a s m f <r>9tw.^ n-zfts£zf#mmmizm 



SMF DCF DFF 
o i )} y ( i o 



1 

imxm i ] jttea«*i3oonB»"c»#i[et>oi3oo 

nn#*#tt *> > SOU*- h'77-f > > iOI^- F 

A*Oftfil550nm»T<7)»«^P-y*SsMF . »»tt* 
D smf , *fi*LsMF . W«2»**t«7 7<A-Oftfil5 
SOnm^T^^ffiXP-y^SDCF , »»I6D D cp . ft 

S^LdCF <hL/l<h#, UtJSsMF X L SMF O DCF 

I = L dcf <0H#«:*&-r*fiLocF 0»Wfi77-f 
»Efil550nii*TO»«^n-'7 r SHS*. #&M£D 

DFF tt4M77 7 1^7 7^ A'^gSDsMF XLsMF 

+ D OC F XLdcf +Ddff XLdff = 0 CD iMI /if 

nm^^5)-^ -> > 501^- h'77-T A'fHcD -> > JOU*— H 
77-f Aldttftfiff 7 7 -f A'£S^LTft{5i£i£ftl5S0 

v>y;U^r— F7 r-f A*OTi£ftl550nm?|ft:CD#1&;* □ — 

7£Ss«F . Mtt^Ds,F , &ft£L S «F . «|IE»« 

fflffit 7 7 -f AC9i£ftl550nmSfT-<73ft-»7 D-7£ 

S D cf , MI^Docf . £ft£L D cF tl/fctt. ti. 

tSDsMF XL SMF / I D DC F I =L DC F CD IPI & £ Tit ^ f 

7-f A*tC&*£$n. $ £fCi£ftl 550nm?i?TCD:»&Xa- 
7£S DSF . »*i*B«iit*#lf>7 H77< ^ 

A* l2tSS smf XL smf +Sdcf XLdcf + S dsf XL 

C3S9JCDi**ffltelft9?] 
[0 0 0 1 ] 

s^#fieinicjsut^ei2iffl»ft#a®ff u >7f-$i 

[0 0 0 2] 

ill, I300nn1ff»»tt'>>^l'^- h*77</Wa 
btlTt^. ;©7 7-f A^y h "7 — ^ti. i£ftl300nm 

CD g fa (f ^ <=> n -S t> CD X' $> % „ 

[0 0 0 3] gifilZfc^-na. ;iCDgEt3:CD1300nm?f?*# 
«->>y;l'^:- h-7 7<Aa$IV>. 3tei5l!S»C^a8a 
n-SXJUt'^A h'-77 7-f /XJfMUBD F ACligf 
T*5&S1550nmi£ffl©i£ft#TCDftfiiMa<a*S*lT 

KUKfift, jfcft^Sfeilt (WDM) 



(2) £f(S¥ 1 0 - 7 3 7 3 8 

2 

[0004] mk<r>\mnm^m^m-> > 9 <h/=e- h 7 7 

-fA'i©y>^t- h' 7 7-f A«IECD#ft(fi<»:. i£ft 
< tt*C"3n#*«*«** < &*jE<05H»XD- 
7'Mi$Wl/t^'5. ItAbt, ^|gCD1300nm^^: 
»it->>i7'JU ; E:— F7 7-f ASS^ffl^TlSSOnm&ftST 
Kfi£fifsiH£?T-5 t. y>yM-h'77-f ACDfSit 

?5 ^Kfi^aeit wfT < ts. z> t ^ ? hsm 1; * . 

10 £ CD d a*tt. ->>7*;l/^- H77-f AG** 

77-fAStt«Ufclf'J>? ({giHU>7) Srffl^T 
SEft^m<5iM£:?T 3 C 6 ntt>5 . 

[0 0 0 5] 

[f89JjWRfcL«fc-5 tt^SS] gEf£<£>1300nni?if^l& 
->>y;i/ ; &- FT' 7-f A**H£fflt^T8ift^S£j£S:?T 5 
WECl^tffA H-7*77-f /"?Jt«»©»e# 

1530nm~1560nm£TCDi£ft^T&ft#£<5il£fT-5 
20 ^*-C30nrax#ifc7 0-7x^7 7^ Aftfc'tt<©*Hft* 

[0 0 0 6] CCD£?tei£ft#1&£fiPftlT£7t4?>G. 8E 
K<&1300iiB»*#tt>'>iOl' : E- K7 7-f Afffl v>7* 

F 7 7 -f AG#ttM«7 7-f A'£*g*rr 
* <k ft ^ ft CD «■ «C £ ± ft T m f C Jtc 5 «fc O t n SE t % 

iggffi^fflij«75->>y;i/ : E-H7 7'r A*ro4MftttiJ«fca ! «'ltt 

30 1^7. SJ|tC«. KIS<7>1300nm^^^-»->>^^ ; & — 
F7 7f AfflTfffl3nttr>5&->>W-K7 7'f 

[0 0 0 7] y>m-F77'fA , ffl5iffit»ffi7a 
-7^^^!C|3]Bt(C«{S-r*fc«6lcti. ->>^;l/ ; &- h* 
40 7 7-fAffl»»$D s »F , y>W-h'77-fAM 
f(Xa-^^Ss M F , #«i«77'fA«)#*tt*D 

DCF . »«X0-7£S 0 CF tLfctl?. D SMF /S 

smf =d DC f /Socf nm&zmit-rziitf&Etu 
sf?sir*wt«a»T*b<. s^icta. Ktswi3oo 

nm^^»«[-> > y^^- H 7 7 -f A*IB (CfsSffl Snt^5 
&->>7'^ ; £- K77-fAO»«i:»*XD-7 , SSt 

1550nnijg3aOiffift^«:fflt'^fclgS5)i^ftKft^aeill 
50 *fT^±Tfi8S<i:^oTV^. 



3 

tzi><DT'&0> -e<oeW«- KIS<7513O0nin^^^-«t->> 
SOU*- H7r-f Afflt«fflSntu5y>W : E- H 
7 7-f A<D#«ti:#«t;* D-7'* 1550nni«SEft^ : T'^± 
(C^gtCffi«-T-5r.t^T€. 1550nmi£SH?T<7)fiiSji 

[0 0 0 9] 

Ttefc*., ^-T. miSPgiUT. ->>y;U^- h*7r 

iS^^n?.. Jg2|S:0*i{fffl7 7'f A#*g^£ 

7 7-f A*(c<kO^-«t<i*^ICilli$tlfc'J >7T-«5Sa 
b d -~f b.&<r)W&7. a - 7°#tt £*-T 
i>7 h7r-f /\'(Cck0»»xn-7'^«tcffi«$n^. 
fttleBffl 1 ®VftmmM7 7 -f Ale J: 0 n-7>*« 

7<A'<7>#»il<h#»xn-7"£ft(CJ8f»t-*£i:£@ 

Wit" •5fcGDT"$>-5. 
[0 0 10] *^a^«±|ga6<j$:ji^-rS^i*IC. ifccD 

^.vu^mzmvT^z, -ruti-z. m i wig ami. ft 

Gi£i£fi: 1 mnmWT'mft&Z t>"7 1 300nm£f^S&-> > ^ 
;R-F77-f/«©^>^l' : &- H7 7-1* A*(CKS15 

ICfc^T. ffiKi/>!7\>l> ; E — h'77-f ACDi£gl550nm?!r 

□ -7*£Sdcp , #&(S£Ddcp . ^SStLocf tLfc 

<fc#. t5#SsMF XLsMP / I S D CI= I =LDCF <Z>m% 

*»fc-*-*ft L dcp <7)#«ffi{t7 7 -1- A*a<iWtB V > 4^ 
t-H77-fAi:tiaStt> iSSlSSOnm^TCO 
#«*d-7**S«*, »»ISDd.-f tf &ttt&7 5 
"J V 7 7-f AtWJ&Dsmf XLsmi- +Ddcp XLdcp + 

Ddpp XLdpp = 0c0^^$:t^fe-r^^:L O FP SrfcoT 

[0 0 11] m2<D^HJ«. 7tgi^KSl300nm« 

T-^#t8£ : bO1300nm#^#«S->>^l' ; e- H 7 7 -f A 



3) 1 0 - 7 3 7 3 8 

4 

m<n^>i/)^~ H77-fAl:»SKM77-fA^l 
LTJteaiiS*15S0niiiWC«)»**1lfi«-r43teiS6->^ 
xAtCfc^T- HfFfHv>7'JU : &- K7 7-f A*O«[fil550 

SLsmf , ftfifE#«^M7 7^A<75i&gl5S0nin#T(75# 
^Xa-7"€rSocF - #«H£D D cf . ^S^Ldcf <h 

Ltztt, (S'.^DsMF XLsMF / I D D CF I =LDCF <& 

Rl^^iSfc-r^SLDCF CD#J&**«7 7-f A#j|fIfB->> 
SOI**- H 7 7 -f AIC}&M£ n. £ <5 IC^Sl550nmWT 
10 (75^«XD-7-^Sosf , 3-«ffi*««*£"-r 

7h77</WSIiS SMF XLsmf +S DC f XLdcf + 
Sdsf XLdsf = 0 Ldsf *t>o"C 

[0 0 12] ±ESB 1 0>«flTtt. ^SLocf <75#«}« 

myr-i aa*-> > soue— f 7 7 -f aic$$S£ n& c t 

;l/*- K 7 7 -f A £#«*S{f 7 7 -f /W«8ffiSnfc U > 

m^«7 7 -f rt£.W7 ? v r77-f A©*ftSI»ICJ: 
t) x>^ : E-H77'f/'iO»tIi»t^°-^ 
(Cffitit $ n-5 C t £ tt o T«HEfE*<0»HA*»ft S n 

[0 0 13] I2«T'I1 y>m-h'77</^ 
(C^SLdcf W5x«*S«77'f /W*«sn. ^W^S 

30 ^IC, y>m-K77<Ai^»ai77</WS 

7h77<^«*^. *©ftfi»HEt=«ko. ast 

wi^ti, ->>y;p ; &— t-'77-fAi;»tifS77< a- 
<h»«t->7 h-7 7-r A';wg;iasn. -e-n^nw^s^sH 

[0 0 14] 

T5. gl 1 Hi i ro^c-^iiffi^stfcot* 

4. C053S!fi»»«©affl 'J >7«. KtSW1 300nm^5r 
» -> > t/)V^— H 7 7 -f AiNIW x > i/JU^e- h'7 7-f /N* 
S M F (CiSSl5S0nm*T-ft fcO»^M<«7 7 

-f ADC F£tt«tU $f,(C^OT?*ICi^gl550nm«Tro 
^«Xa-7**^ (««**^tJ) ©M777S77 
-f A*DF FSSSJlfcU >7tLfct>^T-«)4. 
[0 0 15] fflfB->>y;U : t--F7 7-f ASMFCO&g 
1550nm^ : T<D^«!(XP-7'$:SsMF, ^»«S«: Dsmf . 
SO &g£Ls«F tb. ^KHHH^r-f ADCFW»[ftl5S0 



(4) 



ftffl¥ 1 0 - 7 3 7 3 8 



£L DC F £L;t<h#, *o (i) scs«a»i«&-r«ti^ 

MSI^ri'ADCF^^SLDCF 
[0 0 16] 

S SMF X L SMF / I S DCF I = L DC F ( 1 ) 

[0017] cro^gL DC F <nmmi,z^D. i/yfji* 

D SMF X L SMF +DdCF XL DCF 

[0020] ceo (2) icoB«*etfa»&T«t , 5»c* 

SL DFF 6M1/T»t 7 9 y h 7 7 < F F ft '» " 10 
001^- H77<ASMF £#&ffi«:7 7-fA f DCFC0 

[0 0 2 1 ] CCOSl^f^^t, ->>£OU 

t-F77<A'SMF <7)**SfH'I i 77<ADC 

F t^tfc^^y h77-fADF Ftt*n-6nsu«ou — 

i/>m-H77<ASMFt»«»«7 
7^ADCFt»*777 h77-fAD F FCOSM^B* 

[0 0 2 2 ] H2«^2C0^gSO— jUfi?g!!S^J«:*Tt) 
<7)T:£>£o £<&***!B0ytt. HH<O1300nin«r*»«>' 
>£OU^£- h'7 7<A , «Oy>^ : &- F77<A'SM 
F tcftftl550nn*TiEX«ft^»*tt* 
7-fADCF«»«L, a6^C©»ik*«7T<AD 
CFtttfiI550nB*TO#*ll3S«« <B 
^»i>7 h77-fADSFftai«l/fct)©T»ft. *30 

S SMF X L SMF + SdCF XL DCF +S D SF X L DSF =0 



[0 0 18] ^IC, »«7 7 7 b:7y< AD F FOi£fi 
1550nm#"C<O»*Xn — (H«*ft£tf) . 
M ft D off tbfcchif, »«777 h77<ADFFO 
ML D p F rt^cO (2) <7)aft«ffStSTSJ:9irBIS 

[0 0 19] 

+ Ddff X Ldff = 0 ( 2 ) 

* [0 0 2 3] mZ^y^}^" F77< A^SMFOft 



D SMF , ^SftLsMF tU lWIE»«*«77<AO« 

Ddcf , ^SftL DC F chLfc^c?, #C0 (3) SftB« 
ittcfc ^ (:»f *«7 A'D C F (O^ILdcf *«■ 

[0 0 2 4] 

D smf XL smf / I Ddcf I = L dcf (3) 

[0 0 2 5] coo (3) a^M«fttflfcTJ:'5K#1IMl& 
«77<ADCF^SL DC F fts^S-r^CitCcfcO. 
x>^;i/^E- F77'f/tSMFO»M** (J5«*ft 

[0 0 2 6] »«'>7h77<ADSFOSfil5 
50nm«TcO»mxo-yft Sdsf , ^Mfift* 
ft^fr)*, ^gftL D sF <hb/c£#, (4) jfcftia 

^SSfc-Tcfc^JC^Ittv^ h77^ADS FC0^ftL DS F 
^MSftTM*f77<ADCF(0»ai::©»|[ 

y7h77^fADS Fd*»«Sft*. 
[0 0 2 7] 



(4) 



[0028] z<n (4) itftiaiSMfc-rJ^ic^tt^? 
h77-r a'dsf^)*sl D cf zmm-tz^t^^y * 

is >yjl/^&— K77< A SMF cr^Mfflff 77<A'DC 

fcou >9izms'?2>ftmxa-7tf3* (sa»st 
tr) i:ii$n5, :<^8*, »»->7h77<ADS 

FOl*SHJC*3lriTtt, v>^;U : &- F77<A'SMFC0 

»Mi»*^n-^«i:l (Bff«ft*tr) left* 

[0 0 2 9] fc*5, d<0*2<O«9!fC*3^Tt>, 40 
;U^- K77^ASMF^Si<h»K»«77<A'D 

c FtttWiz/y h77<ADs Ftt-tn-enMH^'J- 

*fc, y>^M-K7 7<^SMFtM*H7 
7-fA'DC h77-fADS F <D»MtVt* 

[0 0 3 0] 

(^SiSMl) Cfl)*B«tt* 1 ^^a^tc^^T^^oo 50 



-h # 77<A*0'»m-H77-f A SMF 
1177-fADC F 7^77<A'DFF 
ttSnt^S. ififil550nmT5/>y^ : e- H77-TAS 
MF<0^f(fiIDsMF tel7ps/nm • kmX*$>Q* i£fil 550nm 
ft'OM^D-^DsMF ^0. 058 ps/nm 2 • kmTfe 
0, ^SLsmf tt42kmT**. 

[0 0 3 1 ] *fc, »*««77<ADCFO)afil550 
nrnTCO^MDocF te-102 ps/nm • km"?, t^fil550nra 
»T©M^d-^Sdcf tt-0.406 ps/nm 2 • knTCft 
0, ^SLdcf tt6knre**. »»777h77 
<A'DF F<75ftfil550nmT^^»4iDDFF ft- 6 ps/nm 

0, MLoff «17kmT*S, 

[0 0 3 2] ffilB (1) ^^Ssmf =0.058 ps/nm 2 • 
km, L smf = 42km, Sdcf =-0.406 ps/nm 2 • kmftft 
A~$~Z>Ls Ldcf =6.0 kmfcfcO. M«fS77<AD 
CF^gLocF ttttE (i) SCftHfiUT^a. 

[0 0 3 3] ttfil55Onm#<0ftfil53Onm-l56OnmTi£fi 



(5) 



ftmW- 1 0 - 7 3 7 3 8 



5AFftWnfc84F' ttD' =D 0 + 

So ( F ' - F) T3E£tt£ ( A F = F ' - F) Z tfr 
6, £/>£Ol^— h* 7 7<AS M F <£&fil530nmT<D5* 
ttffittl5.84 ps/nm • knTC&O, ifcfil 5 60nmT fit 
tel7.58 ps/nm • kmtfcQ, />^;i^~ F77<A'S 
MFfl!)*«42km*fi*r*C<tlCJ:*#««ttjftftI530 
nn-C«665. 28ps/nm£ft 0 • SSfil 550nm"Tf tt71 4. OOps/ 
nmi&O, ?Kfil560nmTtt738. 36ps/nra<hte£ e 

[0 0 3 4] »«*«7r-fADCFOiS4l530ninTO 
»«ffitt- 93.88 ps/nm • knTCfc 0 , &*1560nmTtt- 
106. 06ps/nra • kmT&*a>S, 6 kmfilft Lfc&C0# 

i£§1530nmTte-563.28ps/nm£&9, 
50nmTtt-612. OOps/nmifc 0 , KS1560nmTtt- 636. 
36ps/nm£&<5o 

[0 0 3 5 ] Lfztf-oX, 42krnCOf>>y;l^ : &— H7r< 
A S M F & 6 kra^^aaff 7 T'f^DCFttfiil/ft 
l»«T<7)»««tttl530nm'-1560n!DOiSSWT— ^0102.* 
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'OOps/nnittO, #«ffia*— £<Offi (102. OOps/nm) tc 
[0 0 3 6] £<&v>^;U^— F:77<A*SMFi#ffl[ 

HIII7 7</^D C FOjjjRU i:»«sns»i[77 
y h77<AD F F^ttftlSSOnin^f-eoiMft^n-^** 
ftfil550nm-CO»«(a**- 6 ps/nm • kmT»£A> 
ftftl7km*eiBT«ft»[* (1530nm- 1560nra) C0» 
«ffltt^mfe- 102.00ps/niD<i:^^. SHR 
ADC F<O«J*3»a»ca«LT^fcl550nin« 
-e^ft»[fi<7)»«ffll02. 00ps/nm«»»7 5 7h77< 
AD F Fa>*ftl7km|BIT*C*»*«- 102.00ps/nm«C 
£oTlt:£Kffifi|£tU »«777h77<ADFF^ 
^STi^^SlSSOnm^T-^aXD-ych^^M^ftlC^ 

[0 0 3 7 ] 



no 


SMF 
(ps/nm) 


DC F 
(ps/nm) 


SMF+DCF 
(ps/nm) 


DFF 
(ps/nm) 


SMF+DCF 
+ DFF (ps/nm) 


1530 


665. 28 


-563.28 


102.00 


-102.00 


0 


1550 


714.00 


-612. 00 


102. 00 


-102.00 


0 


1560 


738.36 


-636.36 


102.00 


-102.00 


0 



[0038] mm (2) scdsmf , l SM f . d 30 

dc f , Ldcf . Ddff , Ldff <D fl £ & & fi 1 5 3 0 RD , 15 

50nm, \5S0nmmiZ^n^n<Dm&iXAl'TiY%'rz>£* 

tao- ittia (2) it£ji»£LT^*c£a**BTS 

[0 0 3 9] (^5£0i|2) CCO^SS^It;^ 1 £>289ilC*t 
JES-r^fc^T, tflfS^SS^J 1 £H«fc«ft-1550nmT17ps 
/nm • km0)»»DsMF <fc. H t < »fil550nm?rC0. 058 
ps/nm 2 • km(0»»XP — ySsMr Sfc^ftftLsnF 
42kmCD>'>y;i/ ; E:— K 7 7 / fA*SM F Klffifil 550nm"C# 40 
aSD DCF £*-102 ps/nm • kmT\ ^<7}&g?fr 
o-yS DC F 7^-0.290 ps/nm 2 • km<D#»*$0t 7 r -f 
/\'DCF *<ffi!2 f> > y il/^— H77<A'SMF £>#f8X 
n-y^*tCfeS<fc-5tC8.4 kmCO^gLocF T'&£?£ 
*L $btC, -to****!;:. Sfil55Onm*rc<0#ttXo- 
ys DP F «fil550nm-CO^»fl[DDFF #IOps/ 

■nm.- bO»»7 7y h77<A'D FF^Sasnt^ 



C<0*JS«JC45^Tt>, WIS (1) jUcSsmf =0. 
058ps /nm 2 -km, L. smf = 4 2km, Sdcf =-0.290 ps 
/nm 2 • km(Bffi*ftAT*d£{C«fcO, L DC f =8.4 km 

ttto. Mre (i) **«+#icmjesn-o>4. 

(2) ^(^fcStCDsMF ^{[I^LT&filSSOnmTtelS.S 
4 ps/nm ■ km, ftfil 550nmTtel 7ps/nm • km, i 560 
nmTtel7.58 ps/nm • km^ttS^ft-tftttA L . 
L smf = 42km, D D cf ^fit i LTffifil 530nmTtt- 96. 2 
ps/nm • km, atfil550nmTtt- 102. Ops/nm • km, i&fil 
560nmTtt-104. 9 ps/nm • km^fi^r-^tl^tlftA b , 

^btCLocF =8.4 km, Ddff =10ps/nm-km, Ldff 

= 14.28 knft*h-enftAT«Ci£J:!3. 
^T£fflattJW*»£ft?). WIS (2) a*«+#K:* 
gsnt^s. C 2 7 7 Afi*fif'©»» 

[0 0 4 0] 
[*21 



■9 



(6) 



t$BB¥ 10-73738 

10 



am 


SMF 
(ps/na) 


DCF 
(ps/no) 


SMF+DCF 
(ps/nm) 


DFF 
(pa/no) 


SMF+DCF 
+ DFF (ps/nm) 


1530 


665. 28 


-808. 08 


-142.80 


142.80 


0 


1550 


714.00 


-856. 80 


-142. 80 


142.80 


0 


1560 


738.36 


-881. 16 


-142.80 


142.80 


0 



< A'DF F<&»Src, »^^«^^»KXa-^M550nin 

JST<5^<DT\ KfSO1300nm«^^«v>^^^- K7 
r< A*3fflOftSl550nmT»»fiD S MF = 17ps/nm • km, 
KSl550nmWTCO»iS:Xn — ySsMF =0.058 ps/nm 2 
• km€:fcO*fiLsMF =42kmO^>^;U : E- F7r< A 
SMFtCiSfil 550nmT»«ffl[DDCF =-102 ps/nm • k . 
ffl, SSl550nm*T'^»^Xn — 7"S D cf =-0.406 ps 
/nm 2 • knS t,0»»I«7 7 < / tD C F 

(C^O^fC^SlSSOnm^T^^mxa-yDosF =0. 
08ps/nm 2 -km, feSl550nmTCO^^MD DS F = 0ps/ 
nm • km<VftWLis7 h77< AD S F^6L DSF =5.07 

[0 0 4 3] i£gi 550nm£gqi<hU WIS (3) 5SXD 
smf = 17ps/nm-km, L S mf =42km, D DC f =-102 ps 
/nm • km£ttA-r*5C£:(Ccfc:9> (3) S:^£i220fhS 
fiteLocF = 7.0'kmi&O, (3) SC0>*f*a**»fcaft 
T^£ 0 ftfc, '>>yjl/^E— F77^ A'SMF^ttl 
teRfil 530nnTCtt, D S mf =15.84 ps/nm • kmT'& D , 
»«1««7 7</1DC F<Ottftl530ninTO»«tt-93.8 
8'ps/nm • kmt&O, Cll^: (3) xtfCttAT^ <h , 



*Wl77-fA^lL DC p ^7. 086km ttt*. *fc. 
«Efi 1 560nmiC:fctt£ :> > — F77<AS M F <Dfr 

^fitDsMF «17.58 ps/nm • kmT&O* Wi;<i*ftl560 
nmK*5tt*#**t« 77-fA'c?)MiD D c F « - 106.06 
ps/nm • kmtfcO, cn^coffiS: (3) iUcftAf£C: 
iitC^O. »fil560nmfCi3^S»«««7r< ADC F 
<7)^fiL D cF =6.962 kmt&O. &Sl530nm*5cfc^l560 
uCiJ^Tfe, (3) STibn^»«fi77^fA'D 
CF(D^SL DC f «#5 7km<t«CO, ftfil530nm-I560nm 

20 cfiit«#*ftK:*^T'b, ME (3) ^issnt 

[0 0 44] Sit, (4) jCKSsmf =0.058 ps/nm 2 
•km, Lsmf =42km, S D cf =-0.406 ps/nm 2 -km, 
Ldcf =7 km, Sdsf = 0.08ps/nm z -km, L DSF =5. 
075km£^n^nftAT£C<h(C£r)> *<0«*iltt* 
iftO, (4) SW**J££ftT^*. 

[0 0 4 5] tt*5, CCO*JS0iJ3 tC^tt^&^r</N'iS 

h77<A'DS F<0»»tC*5^T, »«*t43J:V»*^ 
30 a~-7tf&\zmttSiV* y>m-F77<ASMF 

[0 0 4 6] 
[S3] 



an 


SMF 
(ps/na) 


DCF 
(ps/nm) 


SMF+DCF 
(ps/nm) 


DSF 
(ps/nm) 


SMF+DCF 
+ DS F (ps/nm) 


1530 


665.28 


-657. 16 


8.12 


-8. 12 


0 


1550 


714.00 


-714.00 


0 


0 


0 


1560 


738.36 


-742.42 


-4.06 


4. 06 


0 



[0 0 4 7] (HKs^J 4 ) CI 2 
JST-SfcOT. i£I8O1300nm#H#8t x>£OU : &— K7 
7 *f AfHtf) «> > ^;|/^E- F77<ASMF teffifi I 550nm 
T*»«fflDs.MF =17ps/nm • km, &gl550nm3?T:<7)#» 
XD-^Ssmf =0.058 ps/nm 2 -km. ^SL SM r =42 



50 



kmT*D, u^»yK-H77<ASMFIC l 
1550nmT^^^fS^D D cF =-102 ps/nm • kmT\ 
XD- ySocF =-0.290 ps/nm 2 • kmc^lRffifK? 7 
-f AD C F #***T*Hfc«*«»l::tt* <t 5 ICjfe fi L ocf 
= 7kmTt>oT»fil!*n, 2 £ (C-^^IRJfifjt -7 7 -f A 



(7) 



¥rfM¥ 1 0 - 7 3 7 3 8 



n 

DC F(7)*ja8ICKfil550nm#T^»«XD — T'Sdsf = 
-0.1 ps/nm 2 • knf£\ i£gl550nmTCD#fCfSD DS F = 
0 ps/nm • kmco^^v^ h77<ADS F^SL DSF 
= 4.06knT ! boT««Lfcei» , J >£#f#6*rO>*. 

[0 0 4 8] C<7)HJ5S#J4 1C&^T, ittK (3) 
Dsmf = 17ps/nm • km, L S mf = 42km, Ddcf = — 102 
ps/nm • km£ftAf 3C£(Cci: 0. i&fil550nm*C:ktt3 
MB#»i:45ft»OMll«77-fADCFOftft 
Ldcf tt7km<fcfe0, H5te (3) J^LT^^o * 
Tz, i^fil530nm{C*5^T^, D S mf = 15.84ps /nm • k 
d. D D cf = - 96. 2ps/nm • km£ft AT£ C <t tC £ 0 , 

(3) SiT^^btl^^SLocF &6.916 kmtUO. * 
fc, ^Sl560nmic4o^T«DsMF =17.58 ps/nm • km, 
Ddcf =-104.9 ps/nm • kmt&O, CinSriWIB (3) 
StlCttAT^CiKckO. MLdcp =7.039 knttt 
O, SSl530nm4oJ:t;i560nm(7)^-fntC^^Tfe, * 



12 



10 



< (3) 3£(C£9*a6btt£^SLDCF tt^*mt>iSfil5 
50nnC*3tt**fttS«»HrWkmt«tO. i£gl550nm 

(3) SSiSLT^^. 

[0 0 4 9] Ssmp =0.058 ps/nm 2 -km, L 

smf = 42km, Sdcf =- 0.290 ps/nm 2 - km, L DC f = 

7km, Sdsf =-0.1 ps/nm 2 -km, L DS f = 4.06km£: 
RAT2>Z.t\z£D . (4) SC0)£jZIcoiH|[»*»4«i 
fcO, tfJfS (4) S^iSLt^^o Sc*5, dco^SSCT 

feCOt&O, »*->7 K7 7< ADS FO»Mi:*^T 

[0 0 5 0] 
C»4] 



nm 


SMF 
(ps/nm) 


DCF 
(ps/nm) 


SMF+DCF 
(ps/nm) 


DSF 
(ps/nm) 


SMF+DCF 
+ DSF (ps/nm) 


1530 


665.28 


-673.40 


-8.12 


8. 12 


0 


1550 


714.00 


-714.00 


0 


0 


0 


1560 


738.36 


-734. 30 


4. 06 


-4. 06 


0 



[0 0 5 1] ±f£v>^;U : &- H77^fASMFW© 
TtfeiUgSte, Kfil550nmT17ps/nm • km(£>#{R£fc*>, 
z£fil550nm»T0.058p/nm 2 • km(£>^i&X □ - ;/* fc O 
lkmS OKfil530nmTttl5.84 ps/nm • km <?} 
5. iKfil560nmt?ttl7.58 ps/nm • km<£>#& 
ffi&fco. Lfc^ot, 1 530nm<hl560nm<7) 2ifi[fiWT(7) 
»«OMttl.74ps/nn • km<B*#£te<!:tt 0 * 

[0 0 5 2] ifflEWttOS'ViOl^-- H77<A 

SMFlCiftftI550nm-CO»iklt^«>Ltf-85ps/nm ■ km 
ttfti550nm#Tfl!)»«Xa-y*<0- Hps/ 
nm 2 • km<£>#f&*Sf£ 77<A'DC F*««Lfc, h — * 
)m&m 0ps/nm • kmT, #f&X a — 08ps/nm 2 

* kmOJtgai'J >^til &fil530nra£l560nm£)ff -Sff^ 
IC2.4 ps/nm • kmO»«<ia)**<*fi 1 kmS 0 * W 

[0 0 5 3] :ni;J}U *5S^tC*5frtSfrE»*JSSW 
ICfc^Ttt. 5/>{^HE- H77<A'C#WI77^ 
B 3 L 3 D^1.5 x l0 ,o x Z 2 exp 
• • • (5) 

[0 0 5 6] Z<D]ZT\ BttJteiMiSffi. Ltt«77^ 
A(D*fi . D877-fW»«. Ztt+ 

MUM. a«t5i»K»*T J **. 



^tCSffTSCDT, M">7h77<A'W»a«M 

[0 0 5 4] ft 45, m^KJ-iXVc (SNR) £iti<&£ 

ff-^/W-Ps £*£<T£<h> 5t7r<AO#« 
40 flg2&*T**eEft*§^WS PM (Self-Phase Modulat 

ion ) (cj:-2>x^^ h)Uih^of)<yr^^(D^mtmm 

Stt«««3&«W«ift*»ft^»«B»tt*W (5) a 

[ 0 0 5 5] 
(- a Z) / (1 -exp (-aZ) I • ■ 

[0057] z. <d (5) asffi^Tfl-s-rat, 

» 3 ps/nm • kmT, *HW:iTttft*M»*«KIR* 
50 *ti;TL$5*<, #«9iTtt. MK*iS«»«*3<fctf 



1.3 

r (5) ssffisi. gstitaa«»=fiH"rs»*i8* 

-5. 

[0 0 5 8] ft*. *«Wtt±|S*lfi»a80i|*JJ:^*lfi 

{sjicpg^n&cchfift <. m^t^nmnmm^mDm 

-Ctt. y>m-F7 7-f A'SMFi:»fSf 7 7-f 10 
A'DCF^L, ^(CCCD&^U >i7(C^»77-y 
h77-fA'DFF«IL/tA s . »ti«7 7'f/'!^ 

»7 7 7 h 7 r < ytwftlWBffttai: LTt. ± ^. 

[0 0 5 9] Sfc. »2<B«fi<B*lfi»ffi0S4J.fctf-€-<0 
HiS0iJT-«> •>>^;U ; E— b*7 7-f ASMFIC#«*i<« 
77-fADCF$ftKL 5bi::«MU 
y7h77-fA'D SFSftfitLW. ^«Sl7 7^A' 
DCF<fc#$t->7 h7 7-fA'DS FO&SfcMBJfteiSKL 

[0 0 6 0] 20 
[fgBj^jfl:] SfllcDfgBJte, gES^1300nm»*^»-> 
> t*;^- H 7 7 -f A'fflro -> >y;i/ ; e— K 7 7"f AtC# 
^□-7"#i (nt^^-a-ti) tft5i7^STfc 

o -C#&*i«7 7-fA^b, £ €> IC d <7> > > TOl^ 
- r-f At OSfiWE'J >7(C#1R 

77-f ACO^MtXD-T't^ftfflS: h-^^WlC* ((3 30 

PS$rSlt-5Cl<!:*ift<ftO, dttlCiO. ®it5ii^^S 

[0 0 6 1 ] $ft. y>m-F77-fA'fflM7D 
-yi:»ffi:ffl«StIiecOiD<. Mi«77-fAtM7 
7y h7 7"TA'O^S€:-en-eniBS-r-5CtlC«fc0.1i 

*TiIt?iO, |5EISO1300nm^ : ^^gS;->>^JU : &- K 
<J>CDf;f ^,0#WS).5(l*C75->>y;!/^:- H7 7-fA*(0» 



#P^¥ 1 0 - 7 3 7 3 8 

14 

[0 0 6 2 ] S2©^B^tc*JUTfc. lpEI2<DI300?tfnm:# 
^»->>f;l' : e- H77-T A'*H CD x>^;i^- K7 7-T 
A(Cft-«*£« 7 7"f A'S •> > TMI/^- H 7 7 -f A'CO^ff 

bfCCCOft^U >7tCttSl 550ninifij7i(C^^« (t5«* 
ft-JRfc^tJ) Sfc^»v'7h7 7'fA'$ > #ilB»«C*8 
«7 7-fA'ffl^Clft5M^D-7** 
S^tf) lC«|fT-5^ST-feoTSM-ri>cOT-. ->>7" 
;i/^E- H77-f A 7 7 -f A' t -> 7 h 7 r 

•f A*i*8fcLTl«*iHI'J >7 (£ii'J>7) CO^SIC 
fc^Ttt. «-*^n-7 , *«fc^»«tt*«*t* (Btf* 

*$tr) icffl«*nftt)Cotft o, flfifes i co^Bj<ti^ 
^aait^^iffitfts. 

[0 0 6 3] L**t>. »«ffl*3J:0:^»XP-7 p O«« 
Hi»&ffi{tl7 7 -f Ai»«-> 7 h 7 7 -f A<0*a*HSE 

#1!m<B**iratt«aT8a£ft9. ffiffiSBKOSSfl 
£ |Hlti('i5E!3co 1 300nm#*$x« ^>m-K77'f^ 
«tCffiffl^nTVi-5l@-*0>->7";i/ ; E— H77< AtC» 
«xn-7'£#ttfil7W@*K:tf S^T^Tfc. 
^ne.(i^co->>^;u ; e- h*7 7-f aco#jrxp— 7*i: 

LfcHW'J >^©*B«**»IfiBtft*. 
[0 0 6 4] 1 CD^W43«fc^2CD^Bfl(ct3 

(^Tte&KjIfi'J >7cO^<PJJT'»»7D-7'i:»^M 

[mi] mi<v%w<n^MB<&M<7>mwmT~$)2>. 

[0 2] f&2V>f&We>mMBmM<DmBFi®-?$>Z, 
SMF ->>7";U^r- h*7 7-f A* 

dcf ft&mmyrm 

DFF M777h77-fA 
D S F -> 7 h 7 7 -f A 



m i ] 



[0 2] 



(9) 



&m¥- 1 0 - 7 3 7 3 8 



(51)Int.Cl. 6 N8UE4 ffrtSES*^ FI , 

H 0 4 J U/02 
H0 4B 10/14 

10/135 

10/13 

10/12 



